Species-specific identification of ruminant components contaminating industrial crude porcine heparin using real-time fluorescent qualitative and quantitative PCR.
Ever since the emergence of bovine spongiform encephalopathy, the source of pharmaceutical heparin has been restricted to porcine intestinal mucosa. In this project, two real-time fluorescent PCR methods were developed to assist with quality control analysis. The first is a qualitative method which relies on SYBR Green I chemistry to confirm the porcine origin of industrial crude porcine heparin (ICPH), identify any ruminant contaminants, and generally control purity. The second is based on TaqMan chemistry and is able to quantitatively identify porcine, bovine, caprine, and ovine components and contaminants in ICPH. By targeting mitochondrial DNA, both PCR systems showed a detection limit of 1 pg DNA and amplification efficiencies ranging between 96% and 102%. Moreover, quantitative PCR showed a detection limit of 0.02 ppm in samples comprising porcine, bovine, caprine, and ovine DNA. The results of qualitative PCR over 27 ICPH samples showed that all samples were porcine in origin and that 17 had ruminant contaminants. The results of quantitative PCR further showed that out of all 17 samples with ruminant contaminants, seven samples had bovine, ovine, and caprine contaminants, two samples had bovine and ovine contaminants, and eight samples had only ovine contaminants. In conclusion, the qualitative PCR system was found to be a relatively inexpensive, rapid, and flexible method of identifying the porcine origin of and ruminant contaminants in ICPH, while the quantitative PCR was found suitable to accurately analyze the components and contaminants in detail. Both methods are suitable for routine control assays for the evaluation of ICPH purity and origins of contaminants.